FT232BM /FT245BM BIT BANG MODE

Definition

The FT232BM and FT245BM chips can be set up in a special mode where the normal function of the chips are
replaced. This mode changes the 8 datalines on the FT245BM or the RS232 data and control lines of the FT232BM to
an 8 bit bi-directional bus. The purpose of this mode was intended to be used to program FPGA devices. It may also
be used to talk to serial EEPPROMS or load a datalatch.

Pin Definitions

FT245BM FT232BM Bit-Bang Data bit
Data0 TXD Data0
Datal RXD Datal
Data2 RTS Data2
Data3 CTS Data3
Datad DTR Datad
Datab DSR Datab
Datab DCD Datab
Data7 RI Data7
M ode of Operation

Any datawritten to the device in the normal manner will be self clocked onto the data pins (for the pins that have
been programmed as outputs). Each pin can be set as an input or an output independant of the other pins. The rate of
clocking out the datais controlled by the baud rate generator. This existsin both the FT245BM aswell asthe
FT232BM.

For the data to change, there has to be new data written and the baud clock hasto tick. If you do not write any new
datato the device then the pins will hold the last value written.

The commands of interest are :
1) FT_SetBaudRate(ftHandle : Dword ; BaudRate : Dword) : FT_Result;

This controlsthe rate of transferring bytes that have been written to the device onto the pins. It also setsthe
sampling of the pins and transferring the result back to the Read path of the chip. The maximum baud rateis 3
MegaBaud. The clock for the Bit Bang modeis actually 16 times the baudrate. A value of 9600 baud would transfer
the dataat (9600 x 16) = 153600 bytes per second or 1 every 6.5 uS.

2) FT_SetBitMode (ftHandle : Dword ; ucMask , ucEnable : Byte) : FT_Result;

This sets up which bits are input and which are output. The ucMask byte setsthe direction. A '1' meansthe
corresponding bit isto be an output. A '0' means the corresponding bit isto be an input. When read datais passed
back to the PC, the current pin state for both inputs and outputs will used. The ucEnable byte will turn the bit bang
mode off and on. Setting bit 0to '1' turnsit on. Clearing bit 0to '0" turnsit off.

3) FT_GetBitMode ( ftHandle : Dword ; pucData: pointer ) : FT_Result;
Thisfunction does an immediate read of the 8 pins and passes back the value. Thisis useful to see what the pins are

doing now. The normal Read pipe will contain the same result but it has also been sampling the pins continuously (up
until its buffers become full). Therefor the datain the Read pipe will be old.



Example: Programing an Altera FLEX10K FPGA

Thisexample interfacesto an AlteraFLEX10K FPGA. A cable was made up in the following manner :

Bit Bang hit Mode ALTERAPRIn

0 OuUT CK

1 OUT nCONFIG

2 OUT DATAO

3 IN nSTATUS

4 IN CONF_DONE
5 IN not used

6 IN not used

7 IN not used

This code was witten in Del phi Pascal.

functi on CheckStatus : bool ean;

B e e PR
[/l returns true unless there is an error.

/1

/1 This is reading the nSTATUS |ine fromthe FPGA
B e e PR

var res : FT_Result;

NStat : byte;

i,j : integer;

begi n

CheckStatus := True;

res := Get_USB Device_ BitMde(NStat);

NSt at := NStat AND $08;

if NStat = 0 then CheckStatus := Fal se;

end;

procedure SendBitByte2(ByteToSnd : byte; O fset : integer);

R e e L

/1l This takes a byte to send serialy to the FPGA and converts

/1 it into 16 bytes to be transmtted down USB. Each bit of the

/1l byte is put onto data bit 2 of the device and cl ocked using data
/1 bit 0.

var Sendi ngByte : byte;

begi n

/Il bit O

Sendi ngByte := $02; // clock |ow config high



FT_Qut _Buffer[Ofset + 0]:= Sendi ngByte;

FT_Qut _Buffer[Ofset + 1]:= SendingByte + $01; // clock high

Il bit 1

Sendi ngByte : = $02; // clock low config high

if (ByteToSnd AND $02) <> 0 then SendingByte := Sendi ngByte + $04;
FT_Qut _Buffer[Ofset + 2]:= Sendi ngByte;

FT _Qut Buffer[Ofset + 3]:= SendingByte + $01; // clock high

Il bit 2

Sendi ngByte : = $02; // clock low config high

if (ByteToSnd AND $04) <> 0 then SendingByte := Sendi ngByte + $04;
FT_Qut _Buffer[Offset + 4]:= Sendi ngByte;

FT _Qut _Buffer[Ofset + 5]:= SendingByte + $01; // clock high

/1 bit 3

Sendi ngByte : = $02; // clock low config high

if (ByteToSnd AND $08) <> 0 then SendingByte := Sendi ngByte + $04;
FT_Qut _Buffer[Offset + 6]:= Sendi ngByte;

FT_Qut _Buffer[Ofset + 7]:= SendingByte + $01; // clock high

Il bit 4

Sendi ngByte : = $02; // clock low config high

if (ByteToSnd AND $10) <> 0 then Sendi ngByte := Sendi ngByte + $04;
FT_Qut _Buffer[Offset + 8]:= SendingByte;

FT _Qut Buffer[Offset + 9]:= SendingByte + $01; // clock high

/1 bit 5

Sendi ngByte : = $02; // clock |low config high

if (ByteToSnd AND $20) <> 0 then Sendi ngByte := Sendi ngByte + $04;
FT_Qut _Buffer[Ofset + 10]:= Sendi ngByt e;

FT_Qut _Buffer[Ofset + 11]:= SendingByte + $01; // clock high

Il bit 6

Sendi ngByte : = $02; // clock low config high

if (ByteToSnd AND $40) <> 0 then Sendi ngByte := Sendi ngByte + $04;
FT_Qut _Buffer[Ofset + 12]:= Sendi ngByte;

FT_Qut _Buffer[Ofset + 13]:= SendingByte + $01; // clock high

Il bit 7

Sendi ngByte : = $02; // clock low config high

if (ByteToSnd AND $80) <> 0 then Sendi ngByte := Sendi ngByte + $04;
FT_Qut _Buffer[Ofset + 14]:= Sendi ngByte;

FT_Qut _Buffer[Ofset + 15]:= Sendi ngByte + $01; // clock high

if (ByteToSnd AND $01) <> 0 then Sendi ngByte := Sendi ngByte + $04;

end;

procedure SendBitByte(ByteToSnd : byte; SendNow : Bool ean );

/1 This routine calls the routine to serialise the byte and
/1 then decides if it should send the packet down to USB. It does
/'l this to maximnm se band width on the USB bus.

var Sendi ngByte : byte;

begi n

SendBi t Byt e2( Byt eToSnd, Of f set ) ;
OfSet := OfSet + 16;

if (SendNow OR (OfFf Set = 4096)) then



begi n
SendBytes(OfF f Set ) ;
O fSet := 0;

end;

end;

procedure Conpl et eProg;

/1 Clock the FPGA 10 tinmes to conplete its progranmm ng
e e

var Sendi ngByte : byte;

begi n

Sendi ngByte : = $02; // clock low config high

FT_Qut _Buffer[0]:= Sendi ngByt e;

FT _Qut _Buffer[1l]:= Sendi ngByte OR $03; // clock high
Sendi ngByte : = $02; // clock low config high

FT_Qut _Buffer[2]:= Sendi ngByte;

FT _Qut _Buffer[3]:= Sendi ngByte OR $03; // clock high
Sendi ngByte : = $02; // clock |low config high

FT_Qut _Buffer[4]:= Sendi ngByt e;

FT _Qut _Buffer[5]:= Sendi ngByte OR $03; // clock high
Sendi ngByte : = $02; // clock |low config high

FT_CQut _Buffer[6]:= Sendi ngByte;

FT _Qut _Buffer[7]:= Sendi ngByte OR $03; // clock high
Sendi ngByte : = $02; // clock low config high

FT_CQut _Buffer[8]:= Sendi ngByte;

FT _Qut _Buffer[9]:= Sendi ngByte OR $03; // clock high
Sendi ngByte : = $02; // clock low config high

FT_Qut _Buffer[10]:= Sendi ngByte;

FT _Qut _Buffer[11]:= Sendi ngByte OR $03; // clock high
Sendi ngByte : = $02; // clock low config high

FT_Qut _Buffer[12]:= Sendi ngByte;

FT _Qut _Buffer[13]:= SendingByte OR $03; // clock high
Sendi ngByte : = $02; // clock low config high

FT_Qut _Buffer[14]:= Sendi ngByte;

FT_Qut _Buffer[15]:= Sendi ngByte OR $03; // clock high
Sendi ngByte : = $02; // clock low config high

FT_Qut _Buffer[16]:= Sendi ngByte;

FT _Qut _Buffer[17]:= Sendi ngByte OR $03; // clock high
Sendi ngByte : = $02; // clock low config high

FT_Qut _Buffer[18]:= Sendi ngByte;

FT _Qut _Buffer[19]:= Sendi ngByte OR $03; // clock high

SendByt es(20);
end;

functi on CheckDone : bool ean;

/] Returns false unless it is finished.



I
/1 This checks the CONF_DONE |ine fromthe FPGA

var res : FT_Result;

NStat : byte;

begi n

CheckDone : = Fal se;

res := Get_USB Device_BitMde(NStat);

NSt at := NStat AND $10;
if NStat <> 0 then CheckDone := True;
end;

function StartConfig : bool ean;

I e
/1 returns true if confdone is low after pulsing nConfig

I

/1 1t sets up a pulse on nCONFI G by keeping the nCONFIG |ine
/1 1 ow over several bytes.

var started : bool ean;
begi n

FT_Qut _Buffer[0]:
FT_Qut _Buffer[1]:
FT_Qut _Buffer[2]:
FT_Qut _Buffer[3]:
FT_Qut _Buffer[4]:
FT_Qut _Buffer[5]:
FT_Qut _Buffer[6]:
FT_Qut _Buffer[7]:
FT_Qut _Buffer[8]:
FT_Qut _Buffer[9]:
FT _Qut _Buffer[10]:
FT _Qut Buffer[11]:
FT _Qut Buffer[12]:
FT _Qut_ Buffer[13]:
FT _Qut _Buffer[14]:
SendByt es(15);
started : = CheckDone;

if started then StartConfig := False else StartConfig := True;

$02;

$00; // pulse config
$00; // pulse config
$00; // pulse config
$00; // pulse config
$00; // pulse config
$00; // pulse config
$00; // pulse config
$00; // pulse config
$00; // pulse config
$00; // pulse config
$00; // pulse config
$00; // pulse config
$00; // pulse config
$02;

end;

procedure ProgranFPGA;

/1 This is the main entry point for programing the device.
/1 1t sets up the device and opens the file to use. It then
/'l reads the file and sends the data to the FPGA checking for
/'l errors on the way.

var RBFFile : file;
i Byt esRead, BytesWitten : integer;



PageData : Array[O0..511] of Byte;
i : integer;

Comnpl et e, Passed, | mSend : Bool ean;
res : FT _Result;

begi n

/1 Bit Mode On

OpenConPort ;

Set upConPort ;

res := Set USB Device BitMde($07, $01);

AssignFil e(RBFFil e, forml. Edit2. Text); /1 Open input file
Reset (RBFFi l e, 1) ; /!l Record size =1

Compl ete : = fal se;

O fSet := 0;

res := Reset USB Device;

FT Current _Baud := 57600; // = 16 * 57600 = 1.08 uS period
res := Set USB Devi ce BaudRat e;

BytesWitten := 0;

Di spl ayCl r;
if not( EOF(RBFFile)) then
begi n
Complete := StartConfig; // start sequence - will return success
if Conplete then Conplete := False else Conplete := True;
r epeat

Bl ockRead( RBFFi | e, PageData, 256, i BytesRead);
if (iBytesRead > 0) then

begi n
for i := 0 to (iBytesRead - 1) do
/1 for i := 0 to iBytesRead do
begi n

I mBSend : = Fal se;
if (i = (iBytesRead - 1)) then
begi n
if iBytesRead < 256 then
I MmBSend := True el se I MmSend : = Fal se;
end;
SendBi t Byt e( PageDat a[i ], | mBSend) ;
BytesWitten := BytesWitten + 1;
end;
end;
Conpl ete : = CheckDone;
Passed : = CheckSt at us;
until (iBytesRead = 0) OR Conplete OR NOT Passed;
end;
if (iBytesRead = 0) then
begi n
end;
if conplete then
begi n
Conpl eteProg; // for last 10 cl ocks



Di spl ayMsg(' Progranmi ng Passed ');
end
el se
begi n
i f NOT Passed then
begi n
Di spl ayMsg(' Programming Failed - nStatus');
Di spl ayMsg(' Bytes Witten = '+ inttostr(BytesWitten));
end
el se
begi n
Di spl ayMsg(' Progranming Failed - ran out of file');
Di spl ayMsg(' Bytes Witten = '+ inttostr(BytesWitten));
Conpl eteProg; // for last 10 cl ocks
end;
end;
Cl oseFi | e(RBFFi | e);
res := Set USB Device BitMde($07,$00); // turn bit bang node off
Cl oseConPort ;
end;

Waveform diagram for the FPGA example

|
cLK // N I I O S R S B R
nconFic |/ /]

DATAO //

nSTATUS //

CONF_DONE //

Data Value

writtento 02 00 00 00 00 02 06 07 02 03 06 07 02 03 02 03 06 07 02 03 06

device Hex |

StartConfig SendBitByte2 with a value of A5 Hex



